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Abstract 

The present invention provides one kind of high-copied and stable plasmid, which is 
prepared through combining oligonucleotide sequence ODN with immunostimulation to 
specific vector. The ODN inside the plasmid can stimulate immune cell without being 
modified with thiophosphate. The plasmid may be used as immune adjuvant and 
especially as adjuvant of therapeutic vaccine for treating hepatitis B and other chronic 
contagious diseases and tumors. 
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2. rws* i j^ttAftJwa^tttttKH^ifi^w c P G, um^wmmmmm 

5 '-GGTGCATCGATGCAGGGGGG-3 ' . 
S'-GGGGGACGATCGTCGGGGGG-S , 
5 '-ACCGATAACGTTGCCGGTGACGGCACCACG-3 . 

4. mm* i imto&BmB^fflmwmRfflE 20-40 >raa ^ . 

6. &$JS:MJffi£ftAtt. A#SEQ1J^WSI«. 



02136125.8 i# W ^ ^1/7M 

^W^^J (ODN) fiS#*i£#£M&, iMmtttttt 

tt'bf&stt&wftu (odn) MtfmM&mmftM. ttmkmmf&miti b 

nk Mmm#%.&®Mm&mLM, ^m^w^mmmi cpo c p gmm« 

M^^^i,^*fflJ^W|iJ#^fflTO^A^»ilfi^$iJ^ffl. CpG i^iWtfS^ 

^«*s^raw*ftjw*sHt, mxmm c p g odn im %mm 

K S ODN, ^-^BMft^ftjqW TCGTT fr#J, £ 5'fO 3'*«*&*W» 

BSWirttt, WJ.tB**»ffi£ft8BW*m ttAfc^fl&BflUSttft&ttM K §2 ODN 
^: 5'-TCGTCGTTTTGTCGTTTTGTCGTT-3 ' . D M ODN, ^W^JimttiBJUlftlsljt^ft 

«««pww«. £*£*r CpG, m®~mm, mmmmmmmmmm 

A: 5'-GGTGCATCGATGCAGGGGGG-3*. ODN A^HMfe&JH&gjtt: 

k $ odn nr^^ftttm b m feSMMggM&ifi* il-6, mtt&EH&m-. m 

D ffl ODN pT$U« NK *8IJ3&#*& IFN-y, it® NK gfllfcft$ffii£&. ffiat*«aiii&^ik*^ 

a¥£ttw^j^«fcft«fnifc. m odn xt^^s«»Afflftatt*jwa»ws 

ffltt*. WKMsKDMODN^&Mffft'hfsL Hffl8*DraaM%tt£lfc*ll3, ODN 

wiMSEft^amtt^ k a odn. 
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m.m, sitrw odn &«*rar-<£B». ttin^w^ ca cpg «]K««e#r^jr« 

DNA +*WS¥fc* 2002 82*11 7 ffi) 

ttss^p P uc jK«fi«$&^w>si^ pMini. &ftmfa&jm*m\ 9 *n 16 >M«rjaRnw* 

A^SBflfift«JKMm^ : a : KCpG 2006, S?ftBI*«ACpG 2006^jillS[Mlilin, J©# 

%zmm$M. HBsAg mi®m>m&i$ifojw, aaawEWf # 

3£^ia, mn&mm fda ^/jijRtt»fi«»i£»Ta5*. <a+iu»*fttt«H*^ 

tt^F*«*. M A 16 ^^aisiJ^^RWTO^i&ai 2150 >NMtRltttt. 

ffl^rtctt^ CpG WSllftitOT^A^4k^WZiMff«l&S#^«mfim«M 

ss. %m.mm.miMK cpG mm^mmmmmtommmmm 

ftmm k mip d 2* cpo w*j»«a^^**jft-*js^mttjRiftaEiiii>nR» 
*aiiiitt^«j«7K¥ il-6, m d s cpo %feM&m&wmik$mfamftWfc*¥ m- 

y. JB«#ff*JSi^tf feSfl^*5*. £31 D M CpG ftteflJWftftftyfcfcfft^f KM CpG 

*&*m s wbt^^ ni MSftttRiW; acac**^-** 
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#M<£jgy 3 ^mmxwmn&^&mmm d s odn ^^cejpj^-tc, ^sist- 

#*W0H*jH D U ODN &<J>f£&. D m ODN K M ODN 

w®&ftMM%m®&}$immM8iM, xs?m%.mm&&imi£%mmo 2, dm odn is 

M K if ODN ^mmtt. NK IFN-y, IFN-y^^#±tt CD4+ T 

fl&iS] Thi M^^its cd8+ t ^Esufi^aiiia^^tt, m^mmimmmmm 

&&&'&^mi% i miiti3ft* 3i ki odn mttwwMrfm* im^mm^n 
M%.mm%*-z&m. oi odn &m;mm®.&&Mg, 

&*nft#MD!ioDN&*sirF3#, ^Rrm«5A^saijiao 

S'-GGTGCATCGATGCAGGGGGG-S' , 
5'-GGGGGACGATCGTCGGGGGG-3 , 
5'-ACCGATAACGTTGCCGGTGACGGCACCACG-3, 

*m w d m odn nk *bji&#& ifn- y %\m$mm#ftxmftn, 
mitm%®*nm&&m®, ^m^fr^m^M' ^m^m^mm^m 

JHfrfi. GA supF £E#;fcI£&«**iB, ^S<ls »A 30 ^&ja£M&«fiyt*i 

mm 

ft&Mjm pco3o 3 ftz&mttA&mmfiMmmm d g^jam^ 
RMkfuii dna. wmmmm&mimmm, &&mmm. m 
zm dna, &#rttta&i&3d!ft. ffl3a#*»^*ttjw. «»«a*3a»»*fo 



5 



02136125.8 



m is ^4/7^ 



pcDM8x pcDNA3^ ^J©ff^ MC1061/P3 i^^HB Invitrogen ^j^ftj T 
tt# pMD18T * Takara fc^fl, Taqase DNA RftHSttBAttft T4 DNA & 

Sangon ^ttlgWR^^^fis ±B#* DH5oA*SHfa«# s #H DNA, & 
DNA rig?l$!Ei3 Sangon 4*XS*PR^^-&/a. 

pcr r« puc MIUM^J 

51% It 5'-GAATTCAAGCTTCTGCAGGCGGCGAGCGGTATCAG-3' 
51% 2: 5 ' -CTCGAGCTAGCGTCGACTGCTGCTTGCAAAC-3 ' 

^ 0.5 ^m^^L^rmm: 

pcDNA3 10 ng 

10x Taqase 5^1 

51*1 (5mM) 2^1 

51*2 (5mM) 2\)\ 

dNTP (lOmM) 2\il 

MgClj (25 mM) 2^ 

Taqase (2U/nl) 0.5M 

14 2 n 94°C 40 %>, 60°C itik 40 72°C 8# 50 #ifc?T 30 >Mffls 

72°C 3S# 5 #4*. M&PIS 4«C PCR &J^*ia«J©t&«^*&. # 

B»«H^T3tKa#pMD18TS» 
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m # m5/7^ 



0.5 «fl-ft<k&&:£WTfi£#j£; 
0i&WPCR&&^ 6nl 
5x T4 DNA J$gB»i£ 2nl 
T3£feg£#pMD18T ljil 
T4DNA&&SS (2U/^1) lfU. 

m&, fff 16°C » 16 /hUt, % Spl DH5a, ®§!l&<J&^f * 

mft&m&mTtt&^nnm 100^ n lb mm$m, nmmmtmftm® 

3££, ^£3;pMD18T-pucori. 

PCR jTM tRNA ««H? supF 

91* 3i S'-GAATTCGGATCCGATTACCGCGGTCTTTCTC-S' 
§1*4: 5'- CTCGAGTCTAGAAAGCAGGGAGCAGATTC-3' 
ftjffitt pcDM8 tRNA »«HF supF SB, fiti^lSUfcJg^ T 

pMD18T5$&. ^PMM^pMD18T-supF, 5Sftt^|±. 

^fcttODNl: 

5'GTCGACTCTAGAAGCTTGGATCCGGTGCATCGATGCAGGGGGGGATGGGGGGACG 
ATCGTCGGGGGGACCGATAACGTTGCCGGTGACGGCAC-3 ' 
0DN2: 

5'GCTAGCTCGAGCTGCAGAATTCCCCCCGACGATCGTCCCCCCATCCCCCCCTGCATC 
GATGCACCCATCGTGGTGCCGTCACCGGCAACGT-3' 
0DN3: 

5'-GTCGACTCTAGAAGCTTG-3 ' 
-&J*W ODN4: 

5 '-GCTAGCTCGAGCTGCAG-3 ' 

£ 0.5 »»i£>f *4eiTfiJfi#JR. 
0DN1 (lmM) 1^1 
ODN2(lmM) 1^1 

7 



02136125.8 



tt m ^ 356/731 



lOx Taqase i£WWL 5^1 

dNTP (lOmM) 2^1 

MgClj (25 mM) 2pJ 

Taqase (2U/nl) 0.5pJ 

&2*B+, H94°C £&40%$>, 60°CiE*40#, 72°C E#20#, »tllO^W, 
f&B 72°C 5£# 5 US. PfcM 4°C 

lOx Taqase 5^1 
ODN3 (5mM) 2^1 
ODN4 (5mM) 2\il 
dNTP (lOmM) 2^1 
MgClj (25 mM) 2^1 
Taqase (2U/nl) 0.5^1 

#3fc^&*ft^*M&&/&#& 50>il, SPE2400PCR*R#TOfSfi 1 SJSs 5fe94'C$ 
& 2 3m, j? 94"C ££fe 40 ty, 60 e C it* 40 72°C fi# 30 P&ffi 35 >M|Jf . 

$b 72°c mw 5 m ta»i 4°c ^m&s. pcr &js^t»»tS)&$fci*. & 

BM&3!r[§]«&, -£W5^D32&«ttODN#?iJ, ^TM#pMD18Tlg, fiSIS 
&JK&pMD18T-CpG5. 

#jRttpMD18T^oriWR*ltt«lllrt«I*BcoRI, XholJfiKfc, ^j*Mm&K 
*». 0iljC P ucj5l^fi:*J^T^ypuc ohll; &M&PMD18T- supF glFBtittgg 
rtttREbaRI, XhoI»ft, BtttRNAflMW^supFglH; &puc 

on sa^ffl supF mmm T4 dna n#4i*®ftmx®ttm ucimm, m\ 

S&Jtifi puc-supF. 

puc-supF m BamHI> EcoRI HMfc, BMPVmttmW&tifo, HiftttttftJfttt 
puc-supF; P MD18T-CpG5 !U BamHL EcoRI iBit £jB5*^J!^l8JRfeft» 0$ 
CpG ODN; f?# CpG ODN ifftttftftft puc-supF ffl T4 DNA i£gg|&&, 
^JBtf^MC1061/P3, #SJMM&pCG5. 

MiBpMD18T^G5 y EcoRI%Hindin^ttt^PJWCpGODNSAM^pCG5 6^EcoRI> 
HindmM, ^SJSM&pCGlO. 
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ft m U ^7/7^ 



JffiftpMD18T-CpG5 y Hin(fflKPstfi8ifc,^£iJft CpG ODN*SAj®ftpCG10 ft Hindm, 
Pstlft£, ftSMJKttpCGlS. 

Jgft pMD18T-CpG5 W XbaL Xhol JlMfc, .#l!)ft CpG ODN if AM& pCG15 ft XbaL 
XholM, ft3l£&ft&pCG20. 

pMD18T-CpG5 £1 Xhol, Sail Jfitfc ®3]ft CpG ODN SAM& pCG20 ft XhoL 
Sallft£, 93l£fflfi&pCG25. 

P MD18T-CpG5 W SalK Nhel #ffc, &£ljft CpG ODN SAM& pCG25 ft Sail. 
Nhelft£, »M£M#pCG30. pOG30 BP*ttJWJ»». 

*JJ»ai796>h*»fflrt. illf^J (SEQ1) $PT: 
GGATCCGGTG CATCGATGCA GGGGGGGATG GGGGGACGAT CGTCGGGGGG ACCGATAACG 

61 TTGCCGGTGA CGGCACCACG ATGGGTGCAT CGATGCAGGG GGGGATGGGG GGACGATCGT 

121 CGGGGGGGAA TTCCCCCCGA CGATCGTCCC CCCATCCCCC CCTGCATCGA TGCACCCATC 

181 GTGGTGCCGT CACCGGCAAC GTATCGGTCC CCCCGACGAT CGTCCCCCCA TCCCCCCCTG 

241 CATCGATGCA CCGGATCCAA GCTTGGATCC GGTGCATCGA TGCAGGGGGG GATGGGGGGA 

301 CGATCGTCGG GGGGACCGAT AACGTTGCCG GTGACGGCAC CACGATGGGT GCATCGATGC 

361 AGGGGGGGAT GGGGGGACGA TCGTCGGGGG GGAATTCCTG CAGGCGGCGA GCGGTATCAG 

421 CTCACTCAAA GGCGGTAATA CGGTTATCCA CAGAATCAGG GGATAACGCA GGAAAGAACA 

481 TGTGAGCAAA AGGCCAGCAA AAGGCCAGGA ACCGTAAAAA GGCCGCGTTG CTGGCGTTTT 

541 TCCATAGGCT CCGCCCCCCT GACGAGCATC ACAAAAATCG ACGCTCAAGT CAGAGGTGGC 

601 GAAACCCGAC AGGACTATAA AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT 

661 CTCCTGTTCC GACCCTGCCG CTTACCGGAT ACCTGTCCGC CTTTCTCCCT TCGGGAAGCG 

721 TGGCGCTTTC TCATAGCTCA CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA 

781 AGCTGGGCTG TGTGCACGAA CCCCCCGTTC AGCCCGACCG CTGCGCCTTA TCCGGTAACT 

841 ATCGTCTTGA GTCCAACCCG GTAAGACACG ACTTATCGCC ACTGGCAGCA GCCACTGGTA 

901 ACAGGATTAG CAGAGCGAGG TATGTAGGCG GTGCTACAGA GTTCTTGAAG TGGTGGCCTA 

961 ACTACGGCTA CACTAGAAGA ACAGTATTTG GTATCTGCGC TCTGCTGAAG CCAGTTACCT 

1021 TCGGAAAAAG AGTTGGTAGC TCTTGATCCG GCAAACAAAC CACCGCTGGT AGCGGTTTTT 

1081 TTGTTTGCAA GCAGCAGCTA GCTCGAGCTG CAGAATTCCC CCCGACGATC GTCCCCCCAT 

1141 CCCCCCCTGC ATCGATGCAC CCATCGTGGT GCCGTCACCG GCAACGTATC GGTCCCCCCG 

1201 ACGATCGTCC CCCCATCCCC CCCTGCATCG ATGCACCGGA TCCAAGCTTC TAGAGTCGAC 

1261 TCTAGAAGCT TGGATCCGGT GCATCGATGC AGGGGGGGAT GGGGGGACGA TCGTCGGGGG 

1321 GACCGATAAC GTTGCCGGTG ACGGCACCAC GATGGGTGCA TCGATGCAGG GGGGGATGGG 

1381 GGGACGATCG TCGGGGGGGA ATTCCTGCAG CTCGAGCTGC AGAATTCCCC CCGACGATCG 

1441 TCCCCCCATC CCCCCCTGCA TCGATGCACC CATCGTGGTG CCGTCACCGG CAACGTATCG 

1501 GTCCCCCCGA CGATCGTCCC CCCATCCCCC CCTGCATCGA TGCACCGGAT CCAAGCTTCT 

1561 AGACAGCTGG ATTACCGCGG TCTTTCTCAA CGTAACACTT TACAGCGGCG CGTCATTTGA 

1621 TATGATGCGC CCCGCTTCCC GATAAGGGAG CAGGCCAGTA AAAGCATTAC CCGTGGTGGG 

1681 GTTCCCGAGC GGCCAAAGGG AGCAGACTCT AAATCTGCCG TCATCGACTT CGAAGGTTCG 

1741 AATCCTTCCC CCACCACCAT CACTTTCAAA AGTCCGAAAG AATCTGCTCC CTGCTT 
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